Fig. S1 Characterization of PAMAM G7-9 AuDENs
Top: TEM micrographs of PAMAM-G7, -G8 and -G9 Dendrimer Encapsulated Nanoparticles. Left: G7-Au256 DENs are 1.8 ± 0.6 nm (226 particles analyzed). Middle: G8-Au512 DENs are 2.0 ± 0.9 nm (190 particles analyzed). Right: G9-Au1024 DENs are 2.3 ± 0.8 nm (295 particles analyzed). The scale bars in the figures correspond to 50 nm. Bottom: Number-averaged DLS size plots of G7-Au256 (left), and G9-Au1024 (right). The average hydrodynamic diameter was (from left to right) 9.6, 14, 17 nm for G7-Au256, G8-Au512 and G9-Au1024 respectively.
Fig. S2
Characterization of PAMAM G7-9 dendrimicelles.
Top: Number-averaged DLS size plots of G7 (left), G8 (middle) and G9 (right) dendrimicelles made under charge-stoichiometric mixing conditions, using G7-Au256 respectively G8-Au512 respectively G9-Au1024
DENs. The determined average hydrodynamic diameter was 52, 51, 55 nm for G7, G8, G9 respectively.
Middle: Histograms showing the counted number of AuNPs per micelle for the G7-Au256 (left), G8-Au512 (middle) and G9-Au1024 (right) dendrimicelles. The average number of AuNPs per micelle is 23 ± 7 nm for G7-Au256 (128 micelles analyzed), 27 ± 7 nm for G8-Au512 (108 micelles analyzed) and 18 ± 6 nm for G9-Au1024 dendrimicelles (225 micelles analyzed). Bottom: Histograms showing the average micellar core diameter as obtained from the cryoTEM micrographs, for G7-Au256 (left), G8-Au512 (middle) and G9-Au1024 (right) dendrimicelles made under charge-stoichiometric mixing conditions. The average core diameter is 27 ± 5 nm for G7-Au256 (162 micelles analyzed), 30 ± 4 nm for G8-Au512 (105 micelles analyzed) and 32 ± 5 nm for G9-Au1024 (192 micelles analyzed). The dendrimicelle core packing density is ~0.6 for the G7 dendrimicelles, ~0.9 for the G8 dendrimicelles, and ~0.8 for the G9 dendrimicelles, indicating that the dendrimicelle core is densely packed. 
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Fig. S15 Quantification of the vitreous ice film thickness and curvature in the G8-based dendrimicelle superstructure sample made using 1.5 times excess block copolymer (Fig S13b) . Top: cryoTEM micrograph of the superstructure. Middle: normalized average intensity plots. The left, red, graph shows the average image intensity as determined from the solid, red box and the right, blue, graph shows the average image intensity as obtained from the dashed, blue, box in the TEM micrograph. Bottom: The left, red, graph shows the micelle core diameter as determined from the solid, red box and the right, blue, graph shows the micelle core diameter as determined from the dashed, blue, box in the TEM micrograph. The image intensity plots show the curvature of the vitrified water layer, and the dendrimicelle core size plots show that the dendrimicelle sizes follow the same trend, indicating the local thickness of the vitrified water film.
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Fig. S16 Quantification of the vitreous ice film thickness and curvature in the G9-based dendrimicelle superstructure sample made using 1.5 times excess block copolymer (Fig S13c) . Top: cryoTEM micrograph of the superstructure. Middle: normalized average intensity plots. The left, red, graph shows the average image intensity as determined from the solid, red box and the right, blue, graph shows the average image intensity as obtained from the dashed, blue, box in the TEM micrograph. Bottom: The left, red, graph shows the micelle core diameter as determined from the solid, red box and the right, blue, graph shows the micelle core diameter as determined from the dashed, blue, box in the TEM micrograph. The image intensity plots show the curvature of the vitrified water layer, and the dendrimicelle core size plots show that the dendrimicelle sizes follow the same trend, indicating the local thickness of the vitrified water film.
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Fig. S17 Analysis of the number of nearest neighbors in a dendrimicelle superstructure and their location.
Here, the superstructure obtained for seventh generation-based dendrimicelles made at charge fraction f=1.5 (Fig S13a) is shown. In blue are the dendrimicelles with five nearest neighbors, and in red are the dendrimicelles with seven nearest neighbors. Dendrimicelles with another number of nearest neighbors are shown as grey.
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Fig. S18 Analysis of the number of nearest neighbors in a dendrimicelle superstructure and their location.
Here, the superstructure obtained for eighth generation-based dendrimicelles made at charge fraction f=1.5 (Fig S13b) Here, the superstructure obtained for ninth generation-based dendrimicelles made at charge fraction f=1.5 (Fig S13c) 
